Adenoviral-mediated PTEN expression radiosensitizes non-small cell lung cancer cells by suppressing DNA repair capacity.
Expression of the PTEN tumor suppressor gene is abnormal in many human cancers. Loss of PTEN expression leads to the activation of downstream signaling pathways that have been associated with resistance to radiation. In non-small cell lung carcinoma (NSCLC), suppressed expression of PTEN is frequently due to methylation of its promoter region. In this study, we tested whether gene transfer of wild-type PTEN into an NSCLC cell line with a known methylated PTEN promoter, H1299, would increase its sensitivity to ionizing radiation. Pretreating H1299 cells with an adenoviral-mediated PTEN (Ad-PTEN)-expressing vector sensitized H1299 cells to radiation. To determine the mechanism responsible for radiosensitization, we first examined radiation-induced apoptosis, which was enhanced but did not correlate with radiosensitizing effect of Ad-PTEN. Therefore, we next examined the ability of Ad-PTEN to modulate the repair of radiation-induced DNA double-strand breaks (DSBs) using the detection of repair foci positive for gamma-H2AX, a protein that becomes evident at the sites of each DSB and that can be visualized by immunofluorescent staining. Compared with controls, the repair of radiation-induced DSBs was retarded in H1299 cells pretreated with Ad-PTEN, consistent with the radiosensitizing effect of the vector. We conclude that signal transduction pathways residing primarily in the cytoplasm may intersect with DNA damage and repair pathways in the nucleus to modulate cellular responses to radiation. Elucidating the mechanisms responsible for this intersection may lead to novel strategies for improving therapy for cancers with defective PTEN.